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Ca -ATPase pump with high affinity for Ca (Km, 0.1-1 LM) and a separate Ca2" efflux mechanism. These systems have been well-characterized in muscle, but not in other tissues. The endoplasmic reticulum is believed to be the major intracellular system that controls cytosolic Ca2" (3). Mitochondria can take up Ca21' under the influence of the respiration-driven H1' gradient. However, the affinity of this system for Ca2" (Km -10 M) is such that it plays a regulatory role only at relatively high cytosolic Ca21' concentrations. Mitochondria possess separate mechanisms for releasing Ca2". One of these is a Na1'/C a21' exchanger, which is prominent in heart and nervous tissue. All cells also possess a variety 
ROLE OF PROTEIN KINASE C IN THE ACTIONS OF CA2-MOBILIZING AGONISTS
Protein kinase C is postulated to be the major target of the DAG released by the action of phospholipase C on PIP2 (36). The kinase exists in several isozymic forms and requires
Ca2"' and a phospholipid (e.g., phosphatidylserine) for activity (37). DAG stimulates it by reducing its Ca21' requirement to the submicromolar range found in the cytosol (4, 36). Tumor-promoting phorbol esters act similarly, and protein kinase C is believed to be the major cellular target of these compounds.
Since any agonist-induced increase in DAG would be expected to be localized to the plasma membrane, it is likely that the physiological substrates of protein kinase C are wholly or partly associated with the membrane. One of the problems in this research area is the definition of the true cellular substrates of the enzyme, since it can phosphorylate a large number of proteins in vitro (36).
Furthermore, many of its inhibitors are not sufficiently selective or permeant to be useful in cell or tissue studies.
Certain membrane receptors, e.g., for a1-adrenergic agonists and epidermal growth factor, appear to be substrates for the kinase, and their phosphorylation is associated with desensitization (4, 36). However, the cytosolic targets are often proteins of unknown function identified by gel electrophoresis. Because many effects of agonists are mimicked by phorbol esters or synthetic DAGs (4, 36), it is likely that there are many physiologically important substrates for protein kinase C, but the majority of these remain to be defined.
In addition to exerting effects on receptors, protein kinase C can modify signal transduction at other sites, perhaps G proteins (4, 36) . This leads to modulation of agonist effects on adenylate cyclase and PIP2 hydrolysis (4, 5). As described previously, there is evidence that protein kinase C alters Ca21' channel activity. Effects on K channels, the Na /H antiporter, and Na ,K -ATPase have also been reported (4, 36 
